Use of Polar Orbiting Earth Observatories to Create a Synoptic Inventory of
W North American Forested Areas Affected by Wildfire .
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The Vegetative Cover Conversion product (VCC) is designed to be a global alarm preduct for rapid land cover change. VCC intends fo locate change caused by deforestation, fire, and floods. Results shown here
reflect the VCC results for "Change Due to Buming" (VCC-CDB).

summarv of Vcc -CDB for 2002 VCC-CDBis generated at 250m resclution using data from the MODIS instrument. 16-day compaosites are used fo reduce the overall data volume and fo yield the most cloud-free data set possible. Data are processed on
aquarterly basis comparing data from the current year's quarter to the previous year's quarter. Normalized Bum Ratio (NBR) is calculated for each composite in each year using the formula (NIR - MIR)/(NIR + MIR) where NIR is
near infra-red (MODIS band 2) and MIR is middle infra-red (MODIS band 7). Year 1 is subtracted from Year 2 to yleld the differenced NER (dNER). As the dNBR value increases, the likelihood of the occurrence of burn increases
(Key and Benson 2004). Athreshold dNBR < 0.2 s used to delineate the lowest acceptable lkelihood of bum accurrence. This threshold is intended to be conservative to avold labeling areas that did not actually burn (ermors
of commission). With the dNBR values in hand, a mask is used to determine if the burn occurred in a forested area. The mask is derived from the MODIS Vegetation Continuous Fields percent free cover product (Hansen etal
2003). Bums that occuned inside the mask are considered areas where change is possible. Outside of that mask change is considered less likely because the herbaceous ground cover will likely return quickly.

| In the interest of i f ission due 1o inf I diff I tation, the MODIS acti
AT 5ummarv of VCC_CDB for 2003 n the interest of avoiding erors of commission due to interannual differences in vegetation active

fire product (MOD14) (NASA 2000 s used to seed the areas where bum is likely. From these seeds the dNBR
B threshold is used in an iterative process to allow the representation of the burn to grow to its natural boundary.
3 o This step atternpts to capture the areas outside of the active fire product detections, that may have been
X obscured by bad dataorbumed between MODIS overpasses. The results for the MODIS VCC-CDB can be seen

below.
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Table 1. Comparison of VCC-CDB and USFS BAER polygons. - Stafisfics for sach Bumed Avaa - Forest

BAER fire polygons created by the USFS were used to validate the MODIS Vegetative Cover Conversion - Change Due to Burning (VCC- BAER polygon were calculated through the validation process descriced in fhe Bumed Area - outside forest
CDB] fire polygons. The validation was performed through a four step process: 1, Bumed area as detected by the MODIS VCC-CDB ﬂ'ﬁgﬁ;“ﬁ;&g&o n;‘c’ﬁn‘:;;:fgg"g;‘s;‘fgf é'leﬂ;%‘é’;a?é’é M=) =3

algorithm were converted fo shapefiles; 2. VCC-CDB polygons were aggregated to Individual fire polygons; 3. Perimeter of BAER fires )

were used fo validate the accuracy of VCC-CDB fire polygons by selecting for VCC-CDB polygons within 5 krn of USFS BAER polygons;
4, Calculated the area of VCC-CDB inside and outside of USFS BAER fire polygons (Figures 3a,3b,3c, and Table 1).

¢

Montana

Conclusions

Mneral Primm Fire Complex |

-

Idoho Total acres affected by wildfire have increcsed dramatically during the last decade. The long-

term average is 4.3 milion acres bumed per annum, but in the last decade, annual burmed
acreage has exceeded 6 milion acres Iin five of these years, with three of these having in
excessof 8 milion affected acres.
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Accurate inventories of bum affected area and burn severity are ciitical fo informing land
management decisions and progress foward implementation of the National Fire Plan and
the Healihy Forests Inifiative.

The VCC-CDB approach described here has demonstrated the usefulness of moderate
resolution remote sensing fo provide synoptic information on wildfire effects in North America.
A remote sensing approach has the advantage of providing continental scale inventory
updates which are autornated and intemally consistent.  When compared with in situ
mapping of burned area at finer spatial resolution, the VCC-CDB method provides accuracies
in excess of 90% for large fire events. The main variations in performance shown here result
from two scenarios. For early season fires, data quality is an issue with persistent aerosols and
clouds. For late season fires, insufficient posi-fire data was utilized to capture post-fire effects
and vegetation mortality. The former case is a limit of available data and will be represented
by quality flags and confidence measures in an operational product. The lafter case will be
eliminated by ensuring that sufficient post-fire data is included in the analysis.
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The moderate resolution VCC-CDB approach complements definiive mapping at finer
resolution such as that provided by Landsat-type sensors. Moderate resolution results can be
produced in near real-fime, while definitive mapping as envisioned by the Monitoring Trends in
Bum Severity (MTBS) program will lag by up to ayear frorm the current fire season.

It is the recommendation of the authors that this approach be fransitioned fo the operational
agencies for use in monitoring fire effects at a continental scale.
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